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Occupational Safety and Health Admin., Labor

§1910.1053 Respirable crystalline sili-
ca.

(a) Scope and application. (1) This sec-
tion applies to all occupational expo-
sures to respirable crystalline silica,
except:

(i) Construction work as defined in 29
CFR 1910.12(b) (occupational exposures
to respirable crystalline silica in con-
struction work are covered under 29
CFR 1926.1153);

(ii) Agricultural operations covered
under 29 CFR part 1928; and

(iii) Exposures that result from the
processing of sorptive clays.

(2) This section does not apply where
the employer has objective data dem-
onstrating that employee exposure to
respirable crystalline silica will remain
below 256 micrograms per cubic meter of
air (25 ug/ms3) as an 8-hour time-weight-
ed average (TWA) under any foresee-
able conditions.

(3) This section does not apply if the
employer complies with 29 CFR
1926.1153 and:

(i) The task performed is indistin-
guishable from a construction task
listed on Table 1 in paragraph (c) of 29
CFR 1926.1153; and

(ii) The task will not be performed
regularly in the same environment and
conditions.

(b) Definitions. For the purposes of
this section the following definitions
apply:

Action level means a concentration of
airborne respirable crystalline silica of
25 ug/ms3, calculated as an 8-hour TWA.

Assistant Secretary means the Assist-
ant Secretary of Labor for Occupa-
tional Safety and Health, U.S. Depart-
ment of Labor, or designee.

Director means the Director of the
National Institute for Occupational
Safety and Health (NIOSH), U.S. De-
partment of Health and Human Serv-
ices, or designee.

Employee exposure means the expo-
sure to airborne respirable crystalline
silica that would occur if the employee
were not using a respirator.

High-efficiency particulate air [HEPA]
filter means a filter that is at least 99.97
percent efficient in removing mono-dis-
persed particles of 0.3 micrometers in
diameter.

Objective data means information,
such as air monitoring data from in-
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dustry-wide surveys or calculations
based on the composition of a sub-
stance, demonstrating employee expo-
sure to respirable crystalline silica as-
sociated with a particular product or
material or a specific process, task, or
activity. The data must reflect work-
place conditions closely resembling or
with a higher exposure potential than
the processes, types of material, con-
trol methods, work practices, and envi-
ronmental conditions in the employer’s
current operations.

Physician or other licensed health care
professional [PLHCP] means an indi-
vidual whose legally permitted scope of
practice (i.e., license, registration, or
certification) allows him or her to
independently provide or be delegated
the responsibility to provide some or
all of the particular health care serv-
ices required by paragraph (i) of this
section.

Regulated area means an area, demar-
cated by the employer, where an em-
ployee’s exposure to airborne con-
centrations of respirable crystalline
silica exceeds, or can reasonably be ex-
pected to exceed, the PEL.

Respirable crystalline silica means
quartz, cristobalite, and/or tridymite
contained in airborne particles that are
determined to be respirable by a sam-
pling device designed to meet the char-
acteristics for respirable-particle-size-
selective samplers specified in the
International Organization for Stand-
ardization (ISO) 7708:1995: Air Quality—
Particle Size Fraction Definitions for
Health-Related Sampling.

Specialist means an American Board
Certified Specialist in Pulmonary Dis-
ease or an American Board Certified
Specialist in Occupational Medicine.

This section means this respirable
crystalline silica standard, 29 CFR
1910.1053.

(c) Permissible exposure limit (PEL).
The employer shall ensure that no em-
ployee is exposed to an airborne con-
centration of respirable crystalline
silica in excess of 50 pug/m3, calculated
as an 8-hour TWA.

(d) Ezxposure assessment—(1) General.
The employer shall assess the exposure
of each employee who is or may reason-
ably be expected to be exposed to res-
pirable crystalline silica at or above
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the action level in accordance with ei-
ther the performance option in para-
graph (d)(2) or the scheduled moni-
toring option in paragraph (d)(3) of this
section.

(2) Performance option. The employer
shall assess the 8-hour TWA exposure
for each employee on the basis of any
combination of air monitoring data or
objective data sufficient to accurately
characterize employee exposures to
respirable crystalline silica.

(3) Scheduled monitoring option. (i) The
employer shall perform initial moni-
toring to assess the 8-hour TWA expo-
sure for each employee on the basis of
one or more personal breathing zone
air samples that reflect the exposures
of employees on each shift, for each job
classification, in each work area.
Where several employees perform the
same tasks on the same shift and in
the same work area, the employer may
sample a representative fraction of
these employees in order to meet this
requirement. In representative sam-
pling, the employer shall sample the
employee(s) who are expected to have
the highest exposure to respirable crys-
talline silica.

(ii) If initial monitoring indicates
that employee exposures are below the
action level, the employer may dis-
continue monitoring for those employ-
ees whose exposures are represented by
such monitoring.

(iii) Where the most recent exposure
monitoring indicates that employee ex-
posures are at or above the action level
but at or below the PEL, the employer
shall repeat such monitoring within six
months of the most recent monitoring.

(iv) Where the most recent exposure
monitoring indicates that employee ex-
posures are above the PEL, the em-
ployer shall repeat such monitoring
within three months of the most recent
monitoring.

(v) Where the most recent (non-ini-
tial) exposure monitoring indicates
that employee exposures are below the
action level, the employer shall repeat
such monitoring within six months of
the most recent monitoring until two
consecutive measurements, taken 7 or
more days apart, are below the action
level, at which time the employer may
discontinue monitoring for those em-
ployees whose exposures are rep-
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resented by such monitoring, except as
otherwise provided in paragraph (d)4)
of this section.

(4) Reassessment of exrposures. The em-
ployer shall reassess exposures when-
ever a change in the production, proc-
ess, control equipment, personnel, or
work practices may reasonably be ex-
pected to result in new or additional
exposures at or above the action level,
or when the employer has any reason
to believe that new or additional expo-
sures at or above the action level have
occurred.

(6) Methods of sample analysis. The
employer shall ensure that all samples
taken to satisfy the monitoring re-
quirements of paragraph (d) of this sec-
tion are evaluated by a laboratory that
analyzes air samples for respirable
crystalline silica in accordance with
the procedures in Appendix A to this
section.

(6) Employee notification of assessment
results. (i) Within 15 working days after
completing an exposure assessment in
accordance with paragraph (d) of this
section, the employer shall individ-
ually notify each affected employee in
writing of the results of that assess-
ment or post the results in an appro-
priate location accessible to all af-
fected employees.

(ii) Whenever an exposure assessment
indicates that employee exposure is
above the PEL, the employer shall de-
scribe in the written notification the
corrective action being taken to reduce
employee exposure to or below the
PEL.

(7)) Observation of monitoring. (i)
Where air monitoring is performed to
comply with the requirements of this
section, the employer shall provide af-
fected employees or their designated
representatives an opportunity to ob-
serve any monitoring of employee ex-
posure to respirable crystalline silica.

(ii) When observation of monitoring
requires entry into an area where the
use of protective clothing or equipment
is required for any workplace hazard,
the employer shall provide the observer
with protective clothing and equip-
ment at no cost and shall ensure that
the observer uses such clothing and
equipment.
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(e) Regulated areas—(1) Establishment.
The employer shall establish a regu-
lated area wherever an employee’s ex-
posure to airborne concentrations of
respirable crystalline silica is, or can
reasonably be expected to be, in excess
of the PEL.

(2) Demarcation. (i) The employer
shall demarcate regulated areas from
the rest of the workplace in a manner
that minimizes the number of employ-
ees exposed to respirable crystalline
silica within the regulated area.

(ii) The employer shall post signs at
all entrances to regulated areas that
bear the legend specified in paragraph
(3)(2) of this section.

(3) Access. The employer shall limit
access to regulated areas to:

(A) Persons authorized by the em-
ployer and required by work duties to
be present in the regulated area;

(B) Any person entering such an area
as a designated representative of em-
ployees for the purpose of exercising
the right to observe monitoring proce-
dures under paragraph (d) of this sec-
tion; and

(C) Any person authorized by the Oc-
cupational Safety and Health Act or
regulations issued under it to be in a
regulated area.

(4) Provision of respirators. The em-
ployer shall provide each employee and
the employee’s designated representa-
tive entering a regulated area with an
appropriate respirator in accordance
with paragraph (g) of this section and
shall require each employee and the
employee’s designated representative
to use the respirator while in a regu-
lated area.

(f) Methods of compliance—(1) Engi-
neering and work practice controls. The
employer shall use engineering and
work practice controls to reduce and
maintain employee exposure to res-
pirable crystalline silica to or below
the PEL, unless the employer can dem-
onstrate that such controls are not fea-
sible. Wherever such feasible engineer-
ing and work practice controls are not
sufficient to reduce employee exposure
to or below the PEL, the employer
shall nonetheless use them to reduce
employee exposure to the lowest fea-
sible level and shall supplement them
with the use of respiratory protection
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that complies with the requirements of
paragraph (g) of this section.

(2) Written exposure control plan. (i)
The employer shall establish and im-
plement a written exposure control
plan that contains at least the fol-
lowing elements:

(A) A description of the tasks in the
workplace that involve exposure to res-
pirable crystalline silica;

(B) A description of the engineering
controls, work practices, and res-
piratory protection used to limit em-
ployee exposure to respirable crys-
talline silica for each task; and

(C) A description of the housekeeping
measures used to limit employee expo-
sure to respirable crystalline silica.

(ii) The employer shall review and
evaluate the effectiveness of the writ-
ten exposure control plan at least an-
nually and update it as necessary.

(iii) The employer shall make the
written exposure control plan readily
available for examination and copying,
upon request, to each employee covered
by this section, their designated rep-
resentatives, the Assistant Secretary
and the Director.

(38) Abrasive blasting. In addition to
the requirements of paragraph (f)(1) of
this section, the employer shall comply
with other OSHA standards, when ap-
plicable, such as 29 CFR 1910.94 (Ven-
tilation), 29 CFR 1915.34¢ (Mechanical
paint removers), and 29 CFR 1915 Sub-
part I (Personal Protective Equip-
ment), where abrasive blasting is con-
ducted using crystalline silica-con-
taining blasting agents, or where abra-
sive blasting is conducted on sub-
strates that contain crystalline silica.

(g) Respiratory protection—(1) General.
Where respiratory protection is re-
quired by this section, the employer
must provide each employee an appro-
priate respirator that complies with
the requirements of this paragraph and
29 CFR 1910.134. Respiratory protection
is required:

(i) Where exposures exceed the PEL
during periods necessary to install or
implement feasible engineering and
work practice controls;

(ii) Where exposures exceed the PEL
during tasks, such as certain mainte-
nance and repair tasks, for which engi-
neering and work practice controls are
not feasible;
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(iii) During tasks for which an em-
ployer has implemented all feasible en-
gineering and work practice controls
and such controls are not sufficient to
reduce exposures to or below the PEL;
and

(iv) During periods when the em-
ployee is in a regulated area.

(2) Respiratory protection program.
Where respirator use is required by this
section, the employer shall institute a
respiratory protection program in ac-
cordance with 29 CFR 1910.134.

(h) Housekeeping. (1) The employer
shall not allow dry sweeping or dry
brushing where such activity could
contribute to employee exposure to
respirable crystalline silica unless wet
sweeping, HEPA-filtered vacuuming or
other methods that minimize the like-
lihood of exposure are not feasible.

(2) The employer shall not allow com-
pressed air to be used to clean clothing
or surfaces where such activity could
contribute to employee exposure to
respirable crystalline silica unless:

(i) The compressed air is used in con-
junction with a ventilation system
that effectively captures the dust cloud
created by the compressed air; or

(ii) No alternative method is feasible.

(1) Medical surveillance—(1) General. (1)
The employer shall make medical sur-
veillance available at no cost to the
employee, and at a reasonable time and
place, for each employee who will be
occupationally exposed to respirable
crystalline silica at or above the action
level for 30 or more days per year.

(ii) The employer shall ensure that
all medical examinations and proce-
dures required by this section are per-
formed by a PLHCP as defined in para-
graph (b) of this section.

(2) Initial examination. The employer
shall make available an initial (base-
line) medical examination within 30
days after initial assignment, unless
the employee has received a medical
examination that meets the require-
ments of this section within the last
three years. The examination shall
consist of:

(i) A medical and work history, with
emphasis on: Past, present, and antici-
pated exposure to respirable crys-
talline silica, dust, and other agents af-
fecting the respiratory system; any
history of respiratory system dysfunc-
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tion, including signs and symptoms of
respiratory disease (e.g., shortness of
breath, cough, wheezing); history of tu-
berculosis; and smoking status and his-
tory;

(ii) A physical examination with spe-
cial emphasis on the respiratory sys-
tem;

(iii) A chest X-ray (a single
posteroanterior radiographic projec-
tion or radiograph of the chest at full
inspiration recorded on either film (no
less than 14 x 17 inches and no more
than 16 x 17 inches) or digital radiog-
raphy systems), interpreted and classi-
fied according to the International
Labour Office (ILO) International Clas-
sification of Radiographs of
Pneumoconioses by a NIOSH-certified
B Reader;

(iv) A pulmonary function test to in-
clude forced vital capacity (FVC) and
forced expiratory volume in one second
(FEV,) and FEV,/FVC ratio, adminis-
tered by a spirometry technician with
a current certificate from a NIOSH-ap-
proved spirometry course;

(v) Testing for latent tuberculosis in-
fection; and

(vi) Any other tests deemed appro-
priate by the PLHCP.

(8) Periodic examinations. The em-
ployer shall make available medical
examinations that include the proce-
dures described in paragraph (i)(2) of
this section (except paragraph (i)(2)(v))
at least every three years, or more fre-
quently if recommended by the
PLHCP.

(4) Information provided to the PLHCP.
The employer shall ensure that the ex-
amining PLHCP has a copy of this
standard, and shall provide the PLHCP
with the following information:

(i) A description of the employee’s
former, current, and anticipated duties
as they relate to the employee’s occu-
pational exposure to respirable crys-
talline silica;

(ii) The employee’s former, current,
and anticipated levels of occupational
exposure to respirable crystalline sili-
ca;

(iii) A description of any personal
protective equipment used or to be
used by the employee, including when
and for how long the employee has used
or will use that equipment; and

470



Occupational Safety and Health Admin., Labor

(iv) Information from records of em-
ployment-related medical examina-
tions previously provided to the em-
ployee and currently within the con-
trol of the employer.

(6) PLHCP’s written medical report for
the employee. The employer shall ensure
that the PLHCP explains to the em-
ployee the results of the medical exam-
ination and provides each employee
with a written medical report within 30
days of each medical examination per-
formed. The written report shall con-
tain:

(i) A statement indicating the results
of the medical examination, including
any medical condition(s) that would
place the employee at increased risk of
material impairment to health from
exposure to respirable crystalline silica
and any medical conditions that re-
quire further evaluation or treatment;

(ii) Any recommended limitations on
the employee’s use of respirators;

(iii) Any recommended limitations
on the employee’s exposure to res-
pirable crystalline silica; and

(iv) A statement that the employee
should be examined by a specialist
(pursuant to paragraph (i)(7) of this
section) if the chest X-ray provided in
accordance with this section is classi-
fied as 1/0 or higher by the B Reader, or
if referral to a specialist is otherwise
deemed appropriate by the PLHCP.

(6) PLHCP’s written medical opinion for
the employer. (i) The employer shall ob-
tain a written medical opinion from
the PLHCP within 30 days of the med-
ical examination. The written opinion
shall contain only the following:

(A) The date of the examination;

(B) A statement that the examina-
tion has met the requirements of this
section; and

(C) Any recommended limitations on
the employee’s use of respirators.

(ii) If the employee provides written
authorization, the written opinion
shall also contain either or both of the
following:

(A) Any recommended limitations on
the employee’s exposure to respirable
crystalline silica;

(B) A statement that the employee
should be examined by a specialist
(pursuant to paragraph (i)(7) of this
section) if the chest X-ray provided in
accordance with this section is classi-
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fied as 1/0 or higher by the B Reader, or
if referral to a specialist is otherwise
deemed appropriate by the PLHCP.

(iii) The employer shall ensure that
each employee receives a copy of the
written medical opinion described in
paragraph (i)(6)(i) and (ii) of this sec-
tion within 30 days of each medical ex-
amination performed.

(7 Additional examinations. (i) If the
PLHCP’s written medical opinion indi-
cates that an employee should be ex-
amined by a specialist, the employer
shall make available a medical exam-
ination by a specialist within 30 days
after receiving the PLHCP’s written
opinion.

(ii) The employer shall ensure that
the examining specialist is provided
with all of the information that the
employer is obligated to provide to the
PLHCP in accordance with paragraph
(i)(4) of this section.

(iii) The employer shall ensure that
the specialist explains to the employee
the results of the medical examination
and provides each employee with a
written medical report within 30 days
of the examination. The written report
shall meet the requirements of para-
graph (i)(b) (except paragraph (i)(5)(iv))
of this section.

(iv) The employer shall obtain a writ-
ten opinion from the specialist within
30 days of the medical examination.
The written opinion shall meet the re-
quirements of paragraph (i)(6) (except
paragraph (i)(6)(1)(B) and (1)(6)(i1)(B)) of
this section.

(j) Communication of respirable crys-
talline silica hazards to employees—(1)
Hazard communication. The employer
shall include respirable crystalline sili-
ca in the program established to com-
ply with the hazard communication
standard (HCS) (29 CFR 1910.1200). The
employer shall ensure that each em-
ployee has access to labels on con-
tainers of crystalline silica and safety
data sheets, and is trained in accord-
ance with the provisions of HCS and
paragraph (j)(3) of this section. The em-
ployer shall ensure that at least the
following hazards are addressed: Can-
cer, lung effects, immune system ef-
fects, and kidney effects.

(2) Signs. The employer shall post
signs at all entrances to regulated
areas that bear the following legend:
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DANGER

RESPIRABLE CRYSTALLINE SILICA

MAY CAUSE CANCER

CAUSES DAMAGE TO LUNGS

WEAR RESPIRATORY PROTECTION IN
THIS AREA

AUTHORIZED PERSONNEL ONLY

(3) Employee information and training.
(i) The employer shall ensure that each
employee covered by this section can
demonstrate knowledge and under-
standing of at least the following:

(A) The health hazards associated
with exposure to respirable crystalline
silica;

(B) Specific tasks in the workplace
that could result in exposure to res-
pirable crystalline silica;

(C) Specific measures the employer
has implemented to protect employees
from exposure to respirable crystalline
silica, including engineering controls,
work practices, and respirators to be
used;

(D) The contents of this section; and

(E) The purpose and a description of
the medical surveillance program re-
quired by paragraph (i) of this section.

(ii) The employer shall make a copy
of this section readily available with-
out cost to each employee covered by
this section.

(k) Recordkeeping—(1) Air monitoring
data. (i) The employer shall make and
maintain an accurate record of all ex-
posure measurements taken to assess
employee exposure to respirable crys-
talline silica, as prescribed in para-
graph (d) of this section.

(ii) This record shall include at least
the following information:

(A) The date of measurement for each
sample taken;

(B) The task monitored;

(C) Sampling and analytical methods
used;

(D) Number, duration, and results of
samples taken;

(BE) Identity of the laboratory that
performed the analysis;

(F) Type of personal protective
equipment, such as respirators, worn
by the employees monitored; and

(G) Name, social security number,
and job classification of all employees
represented by the monitoring, indi-
cating which employees were actually
monitored.

(iii) The employer shall ensure that
exposure records are maintained and
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made available in accordance with 29
CFR 1910.1020.

(2) Objective data. (i) The employer
shall make and maintain an accurate
record of all objective data relied upon
to comply with the requirements of
this section.

(ii) This record shall include at least
the following information:

(A) The crystalline silica-containing
material in question;

(B) The source of the objective data;

(C) The testing protocol and results
of testing;

(D) A description of the process, task,
or activity on which the objective data
were based; and

(E) Other data relevant to the proc-
ess, task, activity, material, or expo-
sures on which the objective data were
based.

(iii) The employer shall ensure that
objective data are maintained and
made available in accordance with 29
CFR 1910.1020.

(3) Medical surveillance. (i) The em-
ployer shall make and maintain an ac-
curate record for each employee cov-
ered by medical surveillance under
paragraph (i) of this section.

(ii) The record shall include the fol-
lowing information about the em-
ployee:

(A) Name and social security number;

(B) A copy of the PLHCPs’ and spe-
cialists’ written medical opinions; and

(C) A copy of the information pro-
vided to the PLHCPs and specialists.

(iii) The employer shall ensure that
medical records are maintained and
made available in accordance with 29
CFR 1910.1020.

(1) Dates. (1) This section is effective
June 23, 2016.

(2) Except as provided for in para-
graphs (1)(3) and (4) of this section, all
obligations of this section commence
June 23, 2018.

(3) For hydraulic fracturing oper-
ations in the oil and gas industry:

(i) All obligations of this section, ex-
cept obligations for medical surveil-
lance in paragraph (i)(1)(i) and engi-
neering controls in paragraph (f)(1) of
this section, commence June 23, 2018;

(ii) Obligations for engineering con-
trols in paragraph (f)(1) of this section
commence June 23, 2021; and
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(iii) Obligations for medical surveil-
lance in paragraph (i)(1)(i) commence
in accordance with paragraph (1)(4) of
this section.

(4) The medical surveillance obliga-
tions in paragraph (i)(1)(i) commence
on June 23, 2018, for employees who will
be occupationally exposed to respirable
crystalline silica above the PEL for 30
or more days per year. Those obliga-
tions commence June 23, 2020, for em-
ployees who will be occupationally ex-
posed to respirable crystalline silica at
or above the action level for 30 or more
days per year.

APPENDIX A TO §1910.1053—METHODS OF
SAMPLE ANALYSIS

This appendix specifies the procedures for
analyzing air samples for respirable crys-
talline silica, as well as the quality control
procedures that employers must ensure that
laboratories use when performing an anal-
ysis required under 29 CFR 1910.10563 (d)(5).
Employers must ensure that such a labora-
tory:

1. Evaluates all samples using the proce-
dures specified in one of the following ana-
lytical methods: OSHA ID-142; NMAM 7500;
NMAM 7602; NMAM 7603; MSHA P-2; or
MSHA P-T;

2. Is accredited to ANS/ISO/IEC Standard
17025:2006 with respect to crystalline silica
analyses by a body that is compliant with
ISO/IEC Standard 17011:2004 for implementa-
tion of quality assessment programs;

3. Uses the most current National Institute
of Standards and Technology (NIST) or NIST
traceable standards for instrument calibra-
tion or instrument calibration verification;

4. Implements an internal quality control
(QC) program that evaluates analytical un-
certainty and provides employers with esti-
mates of sampling and analytical error;

5. Characterizes the sample material by
identifying polymorphs of respirable crys-
talline silica present, identifies the presence
of any interfering compounds that might af-
fect the analysis, and makes any corrections
necessary in order to obtain accurate sample
analysis; and

6. Analyzes quantitatively for crystalline
silica only after confirming that the sample
matrix is free of uncorrectable analytical
interferences, corrects for analytical inter-
ferences, and uses a method that meets the
following performance specifications:

6.1 Each day that samples are analyzed,
performs instrument calibration checks with
standards that bracket the sample con-
centrations;

6.2 Uses five or more calibration standard
levels to prepare calibration curves and en-
sures that standards are distributed through
the calibration range in a manner that accu-
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rately reflects the underlying calibration
curve; and

6.3 Optimizes methods and instruments to
obtain a quantitative limit of detection that
represents a value no higher than 25 percent
of the PEL based on sample air volume.

APPENDIX B TO §1910.1053—MEDICAL
SURVEILLANCE GUIDELINES

INTRODUCTION

The purpose of this Appendix is to provide
medical information and recommendations
to aid physicians and other licensed health
care professionals (PLHCPs) regarding com-
pliance with the medical surveillance provi-
sions of the respirable crystalline silica
standard (29 CFR 1910.1053). Appendix B is for
informational and guidance purposes only
and none of the statements in Appendix B
should be construed as imposing a manda-
tory requirement on employers that is not
otherwise imposed by the standard.

Medical screening and surveillance allow
for early identification of exposure-related
health effects in individual employee and
groups of employees, so that actions can be
taken to both avoid further exposure and
prevent or address adverse health outcomes.
Silica-related diseases can be fatal, encom-
pass a variety of target organs, and may
have public health consequences when con-
sidering the increased risk of a latent tuber-
culosis (TB) infection becoming active. Thus,
medical surveillance of silica-exposed em-
ployees requires that PLHCPs have a thor-
ough knowledge of silica-related health ef-
fects.

This Appendix is divided into seven sec-
tions. Section 1 reviews silica-related dis-
eases, medical responses, and public health
responses. Section 2 outlines the components
of the medical surveillance program for em-
ployees exposed to silica. Section 3 describes
the roles and responsibilities of the PLHCP
implementing the program and of other med-
ical specialists and public health profes-
sionals. Section 4 provides a discussion of
considerations, including confidentiality.
Section 5 provides a list of additional re-
sources and Section 6 lists references. Sec-
tion 7 provides sample forms for the written
medical report for the employee, the written
medical opinion for the employer and the
written authorization.

1. RECOGNITION OF SILICA-RELATED DISEASES

1.1. Overview. The term ‘‘silica’ refers spe-
cifically to the compound silicon dioxide
(Si02). Silica is a major component of sand,
rock, and mineral ores. Exposure to fine (res-
pirable size) particles of crystalline forms of
silica is associated with adverse health ef-
fects, such as silicosis, lung cancer, chronic
obstructive pulmonary disease (COPD), and
activation of latent TB infections. Exposure
to respirable crystalline silica can occur in
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industry settings such as foundries, abrasive
blasting operations, paint manufacturing,
glass and concrete product manufacturing,
brick making, china and pottery manufac-
turing, manufacturing of plumbing fixtures,
and many construction activities including
highway repair, masonry, concrete work,
rock drilling, and tuck-pointing. New uses of
silica continue to emerge. These include
countertop manufacturing, finishing, and in-
stallation (Kramer et al. 2012; OSHA 2015) and
hydraulic fracturing in the oil and gas indus-
try (OSHA 2012).

Silicosis is an irreversible, often disabling,
and sometimes fatal fibrotic lung disease.
Progression of silicosis can occur despite re-
moval from further exposure. Diagnosis of
silicosis requires a history of exposure to
silica and radiologic findings characteristic
of silica exposure. Three different presen-
tations of silicosis (chronic, accelerated, and
acute) have been defined. Accelerated and
acute silicosis are much less common than
chronic silicosis. However, it is critical to
recognize all cases of accelerated and acute
silicosis because these are life-threatening
illnesses and because they are caused by sub-
stantial overexposures to respirable crys-
talline silica. Although any case of silicosis
indicates a breakdown in prevention, a case
of acute or accelerated silicosis implies cur-
rent high exposure and a very marked break-
down in prevention.

In addition to silicosis, employees exposed
to respirable crystalline silica, especially
those with accelerated or acute silicosis, are
at increased risks of contracting active TB
and other infections (ATS 1997; Rees and
Murray 2007). Exposure to respirable crys-
talline silica also increases an employee’s
risk of developing lung cancer, and the high-
er the cumulative exposure, the higher the
risk (Steenland et al. 2001; Steenland and
Ward 2014). Symptoms for these diseases and
other respirable crystalline silica-related
diseases are discussed below.

1.2. Chronic Silicosis. Chronic silicosis is the
most common presentation of silicosis and
usually occurs after at least 10 years of expo-
sure to respirable crystalline silica. The clin-
ical presentation of chronic silicosis is:

1.2.1. Symptoms—shortness of breath and
cough, although employees may not notice
any symptoms early in the disease. Constitu-
tional symptoms, such as fever, loss of appe-
tite and fatigue, may indicate other diseases
associated with silica exposure, such as TB
infection or lung cancer. Employees with
these symptoms should immediately receive
further evaluation and treatment.

1.2.2. Physical Examination—may be nor-
mal or disclose dry rales or rhonchi on lung
auscultation.

1.2.3. Spirometry—may be normal or may
show only a mild restrictive or obstructive
pattern.
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1.2.4. Chest X-ray—classic findings are
small, rounded opacities in the upper lung
fields bilaterally. However, small irregular
opacities and opacities in other lung areas
can also occur. Rarely, ‘eggshell calcifi-
cations” in the hilar and mediastinal lymph
nodes are seen.

1.2.5. Clinical Course—chronic silicosis in
most cases is a slowly progressive disease.
Under the respirable crystalline silica stand-
ard, the PLHCP is to recommend that em-
ployees with a 1/0 category X-ray be referred
to an American Board Certified Specialist in
Pulmonary Disease or Occupational Medi-
cine. The PLHCP and/or Specialist should
counsel employees regarding work practices
and personal habits that could affect em-
ployees’ respiratory health.

1.3. Accelerated Silicosis. Accelerated sili-
cosis generally occurs within 5-10 years of
exposure and results from high levels of ex-
posure to respirable crystalline silica. The
clinical presentation of accelerated silicosis
is:
1.3.1. Symptoms—shortness of breath,
cough, and sometimes sputum production.
Employees with exposure to respirable crys-
talline silica, and especially those with ac-
celerated silicosis, are at high risk for acti-
vation of TB infections, atypical
mycobacterial infections, and fungal super-
infections. Constitutional symptoms, such as
fever, weight loss, hemoptysis (coughing up
blood), and fatigue may herald one of these
infections or the onset of lung cancer.

1.3.2. Physical Examination—rales,
rhonchi, or other abnormal lung findings in
relation to illnesses present. Clubbing of the
digits, signs of heart failure, and cor
pulmonale may be present in severe lung dis-
ease.

1.3.3. Spirometry—restrictive or mixed re-
strictive/obstructive pattern.

1.3.4. Chest X-ray—small rounded and/or ir-
regular opacities bilaterally. Large opacities
and lung abscesses may indicate infections,
lung cancer, or progression to complicated
silicosis, also termed progressive massive fi-
brosis.

1.3.5. Clinical Course—accelerated silicosis
has a rapid, severe course. Under the res-
pirable crystalline silica standard, the
PLHCP can recommend referral to a Board
Certified Specialist in either Pulmonary Dis-
ease or Occupational Medicine, as deemed
appropriate, and referral to a Specialist is
recommended whenever the diagnosis of ac-
celerated silicosis is being considered.

1.4. Acute Silicosis. Acute silicosis is a rare
disease caused by inhalation of extremely
high levels of respirable crystalline silica
particles. The pathology is similar to alve-
olar proteinosis with lipoproteinaceous ma-
terial accumulating in the alveoli. Acute sil-
icosis develops rapidly, often, within a few
months to less than 2 years of exposure, and
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is almost always fatal. The clinical presen-
tation of acute silicosis is as follows:

1.4.1. Symptoms—sudden, progressive, and
severe shortness of breath. Constitutional
symptoms are frequently present and include
fever, weight loss, fatigue, productive cough,
hemoptysis (coughing up blood), and pleu-
ritic chest pain.

1.4.2. Physical Examination—dyspnea at
rest, cyanosis, decreased breath sounds, in-
spiratory rales, clubbing of the digits, and
fever.

1.4.3. Spirometry—restrictive or mixed re-
strictive/obstructive pattern.

1.4.4. Chest X-ray—diffuse haziness of the
lungs bilaterally early in the disease. As the
disease progresses, the ‘‘ground glass’ ap-
pearance of interstitial fibrosis will appear.

1.4.5. Clinical Course—employees with
acute silicosis are at especially high risk of
TB activation, nontuberculous
mycobacterial infections, and fungal super-
infections. Acute silicosis is immediately
life-threatening. The employee should be ur-
gently referred to a Board Certified Spe-
cialist in Pulmonary Disease or Occupa-
tional Medicine for evaluation and treat-
ment. Although any case of silicosis indi-
cates a breakdown in prevention, a case of
acute or accelerated silicosis implies a pro-
foundly high level of silica exposure and may
mean that other employees are currently ex-
posed to dangerous levels of silica.

1.5. COPD. COPD, including chronic bron-
chitis and emphysema, has been documented
in silica-exposed employees, including those
who do not develop silicosis. Periodic
spirometry tests are performed to evaluate
each employee for progressive changes con-
sistent with the development of COPD. In ad-
dition to evaluating spirometry results of in-
dividual employees over time, PLHCPs may
want to be aware of general trends in
spirometry results for groups of employees
from the same workplace to identify possible
problems that might exist at that workplace.
(See Section 2 of this Appendix on Medical
Surveillance for further discussion.) Heart
disease may develop secondary to lung dis-
eases such as COPD. A recent study by Liu et
al. 2014 noted a significant exposure-response
trend between cumulative silica exposure
and heart disease deaths, primarily due to
pulmonary heart disease, such as cor
pulmonale.

1.6. Renal and Immune System. Silica expo-
sure has been associated with several types
of Kkidney disease, including glomerulo-
nephritis, nephrotic syndrome, and end stage
renal disease requiring dialysis. Silica expo-
sure has also been associated with other
autoimmune conditions, including progres-
sive systemic sclerosis, systemic lupus
erythematosus, and rheumatoid arthritis.
Studies note an association between employ-
ees with silicosis and serologic markers for
autoimmune diseases, including antinuclear

§1910.1053

antibodies, rheumatoid factor, and immune
complexes (Jalloul and Banks  2007;
Shtraichman et al. 2015).

1.7. TB and Other Infections. Silica-exposed
employees with latent TB are 3 to 30 times
more likely to develop active pulmonary TB
infection (ATS 1997; Rees and Murray 2007).
Although respirable crystalline silica expo-
sure does not cause TB infection, individuals
with latent TB infection are at increased
risk for activation of disease if they have
higher levels of respirable crystalline silica
exposure, greater profusion of radiographic
abnormalities, or a diagnosis of silicosis. De-
mographic characteristics, such as immigra-
tion from some countries, are associated
with increased rates of latent TB infection.
PLHCPs can review the latest Centers for
Disease Control and Prevention (CDC) infor-
mation on TB incidence rates and high risk
populations online (See Section 5 of this Ap-
pendix). Additionally, silica-exposed employ-
ees are at increased risk for contracting non-
tuberculous mycobacterial infections, in-
cluding Mycobacterium avium-intracellulare
and Mycobacterium kansaii.

1.8. Lung Cancer. The National Toxicology
Program has listed respirable crystalline
silica as a known human carcinogen since
2000 (NTP 2014). The International Agency
for Research on Cancer (2012) has also classi-
fied silica as Group 1 (carcinogenic to hu-
mans). Several studies have indicated that
the risk of lung cancer from exposure to res-
pirable crystalline silica and smoking is
greater than additive (Brown 2009; Liu et al.
2013). Employees should be counseled on
smoking cessation.

2. MEDICAL SURVEILLANCE

PLHCPs who manage silica medical sur-
veillance programs should have a thorough
understanding of the many silica-related dis-
eases and health effects outlined in Section 1
of this Appendix. At each clinical encounter,
the PLHCP should consider silica-related
health outcomes, with particular vigilance
for acute and accelerated silicosis. In this
Section, the required components of medical
surveillance under the respirable crystalline
silica standard are reviewed, along with ad-
ditional guidance and recommendations for
PLHCPs performing medical surveillance ex-
aminations for silica-exposed employees.

2.1. History

2.1.1. The respirable crystalline silica
standard requires the following: A medical
and work history, with emphasis on: Past,
present, and anticipated exposure to res-
pirable crystalline silica, dust, and other
agents affecting the respiratory system; any
history of respiratory system dysfunction,
including signs and symptoms of respiratory
disease (e.g., shortness of breath, cough,
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wheezing); history of TB; and smoking status
and history.

2.1.2. Further, the employer must provide
the PLHCP with the following information:

2.1.2.1. A description of the employee’s
former, current, and anticipated duties as
they relate to the employee’s occupational
exposure to respirable crystalline silica;

2.1.2.2. The employee’s former, current, and
anticipated levels of occupational exposure
to respirable crystalline silica;

2.1.2.3. A description of any personal pro-
tective equipment used or to be used by the
employee, including when and for how long
the employee has used or will use that equip-
ment; and

2.1.2.4. Information from records of em-
ployment-related medical examinations pre-
viously provided to the employee and cur-
rently within the control of the employer.

2.1.3. Additional guidance and rec-
ommendations: A history is particularly im-
portant both in the initial evaluation and in
periodic examinations. Information on past
and current medical conditions (particularly
a history of kidney disease, cardiac disease,
connective tissue disease, and other immune
diseases), medications, hospitalizations and
surgeries may uncover health risks, such as
immune suppression, that could put an em-
ployee at increased health risk from expo-
sure to silica. This information is important
when counseling the employee on risks and
safe work practices related to silica expo-
sure.

2.2. Physical Examination

2.2.1. The respirable crystalline silica
standard requires the following: A physical
examination, with special emphasis on the
respiratory system. The physical examina-
tion must be performed at the initial exam-
ination and every three years thereafter.

2.2.2. Additional guidance and rec-
ommendations: Elements of the physical ex-
amination that can assist the PHLCP in-
clude: An examination of the cardiac system,
an extremity examination (for clubbing, cya-
nosis, edema, or joint abnormalities), and an
examination of other pertinent organ sys-
tems identified during the history.

2.3. TB Testing

2.3.1. The respirable crystalline silica
standard requires the following: Baseline
testing for TB on initial examination.

2.3.2. Additional guidance and
ommendations:

2.3.2.1. Current CDC guidelines (See Section
5 of this Appendix) should be followed for the
application and interpretation of Tuberculin
skin tests (T'ST). The interpretation and doc-
umentation of TST reactions should be per-
formed within 48 to 72 hours of administra-
tion by trained PLHCPs.

rec-
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2.3.2.2. PLHCPs may use alternative TB
tests, such as interferon-y release assays
(IGRAs), if sensitivity and specificity are
comparable to TST (Mazurek et al. 2010;
Slater et al. 2013). PLHCPs can consult the
current CDC guidelines for acceptable tests
for latent TB infection.

2.3.2.3. The silica standard allows the
PLHCP to order additional tests or test at a
greater frequency than required by the
standard, if deemed appropriate. Therefore,
PLHCPs might perform periodic (e.g., an-
nual) TB testing as appropriate, based on
employees’ risk factors. For example, ac-
cording to the American Thoracic Society
(ATS), the diagnosis of silicosis or exposure
to silica for 25 years or more are indications
for annual TB testing (ATS 1997). PLHCPs
should consult the current CDC guidance on
risk factors for TB (See Section 5 of this Ap-
pendix).

2.3.2.4. Employees with positive TB tests
and those with indeterminate test results
should be referred to the appropriate agency
or specialist, depending on the test results
and clinical picture. Agencies, such as local
public health departments, or specialists,
such as a pulmonary or infectious disease
specialist, may be the appropriate referral.
Active TB is a nationally notifiable disease.
PLHCPs should be aware of the reporting re-
quirements for their region. All States have
TB Control Offices that can be contacted for
further information. (See Section 5 of this
Appendix for links to CDC’s TB resources
and State TB Control Offices.)

2.3.2.5. The following public health prin-
ciples are key to TB control in the U.S.
(ATS-CDC-IDSA 2005):

(1) Prompt detection and reporting of per-
sons who have contracted active TB;

(2) Prevention of TB spread to close con-
tacts of active TB cases;

(3) Prevention of active TB in people with
latent TB through targeted testing and
treatment; and

(4) Identification of settings at high risk
for TB transmission so that appropriate in-
fection-control measures can be imple-
mented.

2.4. Pulmonary Function Testing

2.4.1. The respirable crystalline silica
standard requires the following: Pulmonary
function testing must be performed on the
initial examination and every three years
thereafter. The required pulmonary function
test is spirometry and must include forced
vital capacity (FVC), forced expiratory vol-
ume in one second (FEV,), and FEV,/FVC
ratio. Testing must be administered by a
spirometry technician with a current certifi-
cate from a National Institute for Occupa-
tional Health and Safety (NIOSH)-approved
spirometry course.
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2.4.2. Additional guidance and rec-
ommendations: Spirometry provides infor-
mation about individual respiratory status
and can be used to track an employee’s res-
piratory status over time or as a surveil-
lance tool to follow individual and group res-
piratory function. For quality results, the
ATS and the American College of Occupa-
tional and Environmental Medicine
(ACOEM) recommend use of the third Na-
tional Health and Nutrition Examination
Survey (NHANES III) values, and ATS pub-
lishes recommendations for spirometry
equipment (Miller et al. 2005; Townsend 2011;
Redlich et al. 2014). OSHA’s publication,
Spirometry Testing in Occupational Health Pro-
grams: Best Practices for Healthcare Profes-
sionals, provides helpful guidance (See Sec-
tion 5 of this Appendix). Abnormal
spirometry results may warrant further clin-
ical evaluation and possible recommenda-
tions for limitations on the employee’s expo-
sure to respirable crystalline silica.

2.5. Chest X-ray

2.5.1. The respirable crystalline silica
standard requires the following: A single
posteroanterior (PA) radiographic projection
or radiograph of the chest at full inspiration
recorded on either film (no less than 14 x 17
inches and no more than 16 x 17 inches) or
digital radiography systems. A chest X-ray
must be performed on the initial examina-
tion and every three years thereafter. The
chest X-ray must be interpreted and classi-
fied according to the International Labour
Office (ILO) International Classification of
Radiographs of Pneumoconioses by a NIOSH-
certified B Reader.

Chest radiography is necessary to diagnose
silicosis, monitor the progression of silicosis,
and identify associated conditions such as
TB. If the B reading indicates small opac-
ities in a profusion of 1/0 or higher, the em-
ployee is to receive a recommendation for re-
ferral to a Board Certified Specialist in Pul-
monary Disease or Occupational Medicine.

2.5.2. Additional guidance and rec-
ommendations: Medical imaging has largely
transitioned from conventional film-based
radiography to digital radiography systems.
The ILO Guidelines for the Classification of
Pneumoconioses has historically provided
film-based chest radiography as a referent
standard for comparison to individual exams.
However, in 2011, the ILO revised the guide-
lines to include a digital set of referent
standards that were derived from the prior
film-based standards. To assist in assuring
that digitally-acquired radiographs are at
least as safe and effective as film
radiographs, NIOSH has prepared guidelines,
based upon accepted contemporary profes-
sional recommendations (See Section 5 of
this Appendix). Current research from Laney
et al. 2011 and Halldin et al. 2014 validate the
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use of the ILO digital referent images. Both
studies conclude that the results of pneumo-
coniosis classification using digital ref-
erences are comparable to film-based ILO
classifications. Current ILO guidance on ra-
diography for pneumoconioses and B-reading
should be reviewed by the PLHCP periodi-
cally, as needed, on the ILO or NIOSH Web
sites (See Section 5 of this Appendix).

2.6. Other Testing. Under the respirable
crystalline silica standards, the PLHCP has
the option of ordering additional testing he
or she deems appropriate. Additional tests
can be ordered on a case-by-case basis de-
pending on individual signs or symptoms and
clinical judgment. For example, if an em-
ployee reports a history of abnormal kidney
function tests, the PLHCP may want to
order a baseline renal function tests (e.g.,
serum creatinine and urinalysis). As indi-
cated above, the PLHCP may order annual
TB testing for silica-exposed employees who
are at high risk of developing active TB in-
fections. Additional tests that PLHCPs may
order based on findings of medical examina-
tions include, but is not limited to, chest
computerized tomography (CT) scan for lung
cancer or COPD, testing for immunologic
diseases, and cardiac testing for pulmonary-
related heart disease, such as cor pulmonale.

3. ROLES AND RESPONSIBILITIES

3.1. PLHCP. The PLHCP designation refers
to ‘“‘an individual whose legally permitted
scope of practice (i.e., license, registration,
or certification) allows him or her to inde-
pendently provide or be delegated the re-
sponsibility to provide some or all of the par-
ticular health care services required’” by the
respirable crystalline silica standard. The le-
gally permitted scope of practice for the
PLHCP is determined by each State.
PLHCPs who perform clinical services for a
silica medical surveillance program should
have a thorough knowledge of respirable
crystalline silica-related diseases and symp-
toms. Suspected cases of silicosis, advanced
COPD, or other respiratory conditions caus-
ing impairment should be promptly referred
to a Board Certified Specialist in Pulmonary
Disease or Occupational Medicine.

Once the medical surveillance examination
is completed, the employer must ensure that
the PLHCP explains to the employee the re-
sults of the medical examination and pro-
vides the employee with a written medical
report within 30 days of the examination.
The written medical report must contain a
statement indicating the results of the med-
ical examination, including any medical con-
dition(s) that would place the employee at
increased risk of material impairment to
health from exposure to respirable crys-
talline silica and any medical conditions
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that require further evaluation or treat-
ment. In addition, the PLHCP’s written med-
ical report must include any recommended
limitations on the employee’s use of res-
pirators, any recommended limitations on
the employee’s exposure to respirable crys-
talline silica, and a statement that the em-
ployee should be examined by a Board Cer-
tified Specialist in Pulmonary Disease or Oc-
cupational medicine if the chest X-ray is
classified as 1/0 or higher by the B Reader, or
if referral to a Specialist is otherwise
deemed appropriate by the PLHCP.

The PLHCP should discuss all findings and
test results and any recommendations re-
garding the employee’s health, worksite
safety and health practices, and medical re-
ferrals for further evaluation, if indicated. In
addition, it is suggested that the PLHCP
offer to provide the employee with a com-
plete copy of their examination and test re-
sults, as some employees may want this in-
formation for their own records or to provide
to their personal physician or a future
PLHCP. Employees are entitled to access
their medical records.

Under the respirable crystalline silica
standard, the employer must ensure that the
PLHCP provides the employer with a written
medical opinion within 30 days of the em-
ployee examination, and that the employee
also gets a copy of the written medical opin-
ion for the employer within 30 days. The
PLHCP may choose to directly provide the
employee a copy of the written medical opin-
ion. This can be particularly helpful to em-
ployees, such as construction employees,
who may change employers frequently. The
written medical opinion can be used by the
employee as proof of up-to-date medical sur-
veillance. The following lists the elements of
the written medical report for the employee
and written medical opinion for the em-
ployer. (Sample forms for the written med-
ical report for the employee, the written
medical opinion for the employer, and the
written authorization are provided in Sec-
tion 7 of this Appendix.)

3.1.1. The written medical report for the
employee must include the following infor-
mation:

3.1.1.1. A statement indicating the results
of the medical examination, including any
medical condition(s) that would place the
employee at increased risk of material im-
pairment to health from exposure to res-
pirable crystalline silica and any medical
conditions that require further evaluation or
treatment;

3.1.1.2. Any recommended limitations upon
the employee’s use of a respirator;

3.1.1.3. Any recommended limitations on
the employee’s exposure to respirable crys-
talline silica; and

3.1.1.4. A statement that the employee
should be examined by a Board Certified Spe-
cialist in Pulmonary Disease or Occupa-
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tional Medicine, where the standard requires
or where the PLHCP has determined such a
referral is necessary. The standard requires
referral to a Board Certified Specialist in
Pulmonary Disease or Occupational Medi-
cine for a chest X-ray B reading indicating
small opacities in a profusion of 1/0 or high-
er, or if the PHLCP determines that referral
to a Specialist is necessary for other silica-
related findings.

3.1.2. The PLHCP’s written medical opinion
for the employer must include only the fol-
lowing information:

3.1.2.1. The date of the examination;

3.1.2.2. A statement that the examination
has met the requirements of this section;
and

3.1.2.3. Any recommended limitations on
the employee’s use of respirators.

3.1.2.4. If the employee provides the PLHCP
with written authorization, the written opin-
ion for the employer shall also contain ei-
ther or both of the following:

(1) Any recommended limitations on the
employee’s exposure to respirable crystalline
silica; and

(2) A statement that the employee should
be examined by a Board Certified Specialist
in Pulmonary Disease or Occupational Medi-
cine if the chest X-ray provided in accord-
ance with this section is classified as 1/0 or
higher by the B Reader, or if referral to a
Specialist is otherwise deemed appropriate.

3.1.2.5. In addition to the above referral for
abnormal chest X-ray, the PLHCP may refer
an employee to a Board Certified Specialist
in Pulmonary Disease or Occupational Medi-
cine for other findings of concern during the
medical surveillance examination if these
findings are potentially related to silica ex-
posure.

3.1.2.6. Although the respirable crystalline
silica standard requires the employer to en-
sure that the PLHCP explains the results of
the medical examination to the employee,
the standard does not mandate how this
should be done. The written medical opinion
for the employer could contain a statement
that the PLHCP has explained the results of
the medical examination to the employee.

3.2. Medical Specialists. The silica standard
requires that all employees with chest X-ray
B readings of 1/0 or higher be referred to a
Board Certified Specialist in Pulmonary Dis-
ease or Occupational Medicine. If the em-
ployee has given written authorization for
the employer to be informed, then the em-
ployer shall make available a medical exam-
ination by a Specialist within 30 days after
receiving the PLHCP’s written medical opin-
ion.

3.2.1. The employer must provide the fol-
lowing information to the Board Certified
Specialist in Pulmonary Disease or Occupa-
tional Medicine:

3.2.1.1. A description of the employee’s
former, current, and anticipated duties as
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they relate to the employee’s occupational
exposure to respirable crystalline silica;

3.2.1.2. The employee’s former, current, and
anticipated levels of occupational exposure
to respirable crystalline silica;

3.2.1.3. A description of any personal pro-
tective equipment used or to be used by the
employee, including when and for how long
the employee has used or will use that equip-
ment; and

3.2.1.4. Information from records of em-
ployment-related medical examinations pre-
viously provided to the employee and cur-
rently within the control of the employer.

3.2.2. The PLHCP should make certain
that, with written authorization from the
employee, the Board Certified Specialist in
Pulmonary Disease or Occupational Medi-
cine has any other pertinent medical and oc-
cupational information necessary for the
specialist’s evaluation of the employee’s con-
dition.

3.2.3. Once the Board Certified Specialist in
Pulmonary Disease or Occupational Medi-
cine has evaluated the employee, the em-
ployer must ensure that the Specialist ex-
plains to the employee the results of the
medical examination and provides the em-
ployee with a written medical report within
30 days of the examination. The employer
must also ensure that the Specialist provides
the employer with a written medical opinion
within 30 days of the employee examination.
(Sample forms for the written medical report
for the employee, the written medical opin-
ion for the employer and the written author-
ization are provided in Section 7 of this Ap-
pendix.)

3.2.4. The Specialist’s written medical re-
port for the employee must include the fol-
lowing information:

3.2.4.1. A statement indicating the results
of the medical examination, including any
medical condition(s) that would place the
employee at increased risk of material im-
pairment to health from exposure to res-
pirable crystalline silica and any medical
conditions that require further evaluation or
treatment;

3.2.4.2. Any recommended limitations upon
the employee’s use of a respirator; and

3.2.4.3. Any recommended limitations on
the employee’s exposure to respirable crys-
talline silica.

3.2.5. The Specialist’s written medical
opinion for the employer must include the
following information:

3.2.5.1. The date of the examination; and

3.2.5.2. Any recommended limitations on
the employee’s use of respirators.

3.2.5.3. If the employee provides the Board
Certified Specialist in Pulmonary Disease or
Occupational Medicine with written author-
ization, the written medical opinion for the
employer shall also contain any rec-
ommended limitations on the employee’s ex-
posure to respirable crystalline silica.
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3.2.5.4. Although the respirable crystalline
silica standard requires the employer to en-
sure that the Board Certified Specialist in
Pulmonary Disease or Occupational Medi-
cine explains the results of the medical ex-
amination to the employee, the standard
does not mandate how this should be done.
The written medical opinion for the em-
ployer could contain a statement that the
Specialist has explained the results of the
medical examination to the employee.

3.2.6. After evaluating the employee, the
Board Certified Specialist in Pulmonary Dis-
ease or Occupational Medicine should pro-
vide feedback to the PLHCP as appropriate,
depending on the reason for the referral.
OSHA believes that because the PLHCP has
the primary relationship with the employer
and employee, the Specialist may want to
communicate his or her findings to the
PLHCP and have the PLHCP simply update
the original medical report for the employee
and medical opinion for the employer. This
is permitted under the standard, so long as
all requirements and time deadlines are met.

3.3. Public Health Professionals. PLHCPs
might refer employees or consult with public
health professionals as a result of silica med-
ical surveillance. For instance, if individual
cases of active TB are identified, public
health professionals from state or local
health departments may assist in diagnosis
and treatment of individual cases and may
evaluate other potentially affected persons,
including coworkers. Because silica-exposed
employees are at increased risk of progres-
sion from latent to active TB, treatment of
latent infection is recommended. The diag-
nosis of active TB, acute or accelerated sili-
cosis, or other silica-related diseases and in-
fections should serve as sentinel events sug-
gesting high levels of exposure to silica and
may require consultation with the appro-
priate public health agencies to investigate
potentially similarly exposed coworkers to
assess for disease clusters. These agencies in-
clude local or state health departments or
OSHA. In addition, NIOSH can provide as-
sistance upon request through their Health
Hazard Evaluation program. (See Section 5 of
this Appendix)

4. CONFIDENTIALITY AND OTHER
CONSIDERATIONS

The information that is provided from the
PLHCP to the employee and employer under
the medical surveillance section of OSHA’s
respirable crystalline silica standard differs
from that of medical surveillance require-
ments in previous OSHA standards. The
standard requires two separate written com-
munications, a written medical report for
the employee and a written medical opinion
for the employer. The confidentiality re-
quirements for the written medical opinion
are more stringent than in past standards.

479



§1910.1053

For example, the information the PLHCP
can (and must) include in his or her written
medical opinion for the employer is limited
to: The date of the examination, a statement
that the examination has met the require-
ments of this section, and any recommended
limitations on the employee’s use of res-
pirators. If the employee provides written
authorization for the disclosure of any limi-
tations on the employee’s exposure to res-
pirable crystalline silica, then the PLHCP
can (and must) include that information in
the written medical opinion for the employer
as well. Likewise, with the employee’s writ-
ten authorization, the PLHCP can (and
must) disclose the PLHCP’s referral rec-
ommendation (if any) as part of the written
medical opinion for the employer. However,
the opinion to the employer must not in-
clude information regarding recommended
limitations on the employee’s exposure to
respirable crystalline silica or any referral
recommendations without the employee’s
written authorization.

The standard also places limitations on the
information that the Board Certified Spe-
cialist in Pulmonary Disease or Occupa-
tional Medicine can provide to the employer
without the employee’s written authoriza-
tion. The Specialist’s written medical opin-
ion for the employer, like the PLHCP’s opin-
ion, is limited to (and must contain): The
date of the examination and any rec-
ommended limitations on the employee’s use
of respirators. If the employee provides writ-
ten authorization, the written medical opin-
ion can (and must) also contain any limita-
tions on the employee’s exposure to res-
pirable crystalline silica.

The PLHCP should discuss the implication
of signing or not signing the authorization
with the employee (in a manner and lan-
guage that he or she understands) so that the
employee can make an informed decision re-
garding the written authorization and its
consequences. The discussion should include
the risk of ongoing silica exposure, personal
risk factors, risk of disease progression, and
possible health and economic consequences.
For instance, written authorization is re-
quired for a PLHCP to advise an employer
that an employee should be referred to a
Board Certified Specialist in Pulmonary Dis-
ease or Occupational Medicine for evaluation
of an abnormal chest X-ray (B-reading 1/0 or
greater). If an employee does not sign an au-
thorization, then the employer will not know
and cannot facilitate the referral to a Spe-
cialist and is not required to pay for the Spe-
cialist’s examination. In the rare case where
an employee is diagnosed with acute or ac-
celerated silicosis, co-workers are likely to
be at significant risk of developing those dis-
eases as a result of inadequate controls in
the workplace. In this case, the PLHCP and/
or Specialist should explain this concern to
the affected employee and make a deter-
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mined effort to obtain written authorization
from the employee so that the PLHCP and/or
Specialist can contact the employer.

Finally, without written authorization
from the employee, the PLHCP and/or Board
Certified Specialist in Pulmonary Disease or
Occupational Medicine cannot provide feed-
back to an employer regarding control of
workplace silica exposure, at least in rela-
tion to an individual employee. However, the
regulation does not prohibit a PLHCP and/or
Specialist from providing an employer with
general recommendations regarding expo-
sure controls and prevention programs in re-
lation to silica exposure and silica-related
illnesses, based on the information that the
PLHCP receives from the employer such as
employees’ duties and exposure levels. Rec-
ommendations may include increased fre-
quency of medical surveillance examina-
tions, additional medical surveillance com-
ponents, engineering and work practice con-
trols, exposure monitoring and personal pro-
tective equipment. For instance, more fre-
quent medical surveillance examinations
may be a recommendation to employers for
employees who do abrasive blasting with
silica because of the high exposures associ-
ated with that operation.

ACOEM’s Code of Ethics and discussion is
a good resource to guide PLHCPs regarding
the issues discussed in this section (See Sec-
tion 5 of this Appendix).

5. RESOURCES

5.1. American College of Occupational and
Environmental Medicine (ACOEM):
ACOEM Code of Ethics. Accessed at: http:/
www.acoem.org/codeofconduct.aspr
Raymond, L.W. and Wintermeyer, S. (2006)
ACOEM evidenced-based statement on
medical surveillance of silica-exposed
workers: Medical surveillance of workers
exposed to crystalline silica. J Occup En-
viron Med, 48, 95-101.
5.2. Center for Disease Control and Preven-
tion (CDC)
Tuberculosis Web page: http:/www.cdc.gov/tb/
default.htm
State TB Control Offices Web page: http:/
www.cdc.gov/tb/links/tboffices.hitm
Tuberculosis Laws and Policies Web page:
hitp://www.cde.gov/tb/programs/laws/de-
fault.htm
CDC. (2013). Latent Tuberculosis Infection: A
Guide for Primary Health Care Pro-
viders. Accessed at: http:/www.cdc.gov/tb/
publications/Itbi/pdf/targetedltbi.pdf
5.3. International Labour Organization
International Labour Office (ILO). (2011)
Guidelines for the use of the ILO Inter-
national Classification of Radiographs of
Pneumoconioses, Revised edition 2011.
Occupational Safety and Health Series
No. 22: http:/www.ilo.org/safework/info/
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publications/WCMS 168260/lang-en/
index.htm

5.4. National Institute of Occupational
Safety and Health (NIOSH)

NIOSH B Reader Program Web page. (Infor-
mation on interpretation of X-rays for
silicosis and a list of certified B-readers).
Accessed at: http:/www.cdc.gov/niosh/top-
ics/chestradiography/breader-info.html

NIOSH Guideline (2011). Application of Dig-
ital Radiography for the Detection and
Classification of Pneumoconiosis. NIOSH
publication number 2011-198. Accessed at:
hitp://www.cde.gov/niosh/docs/2011-198/.

NIOSH Hazard Review (2002), Health Effects
of Occupational Exposure to Respirable
Crystalline Silica. NIOSH publication
number 2002-129: Accessed at http:/
www.cdc.gov/niosh/docs/2002-129/

NIOSH Health Hazard Evaluations Pro-
grams. (Information on the NIOSH
Health Hazard Evaluation (HHE) pro-
gram, how to request an HHE and how to
look up an HHE report). Accessed at:
hitp://www.cde.gov/niosh/hhe/

5.5. National Industrial Sand Association:

Occupational Health Program for Exposure
to Crystalline Silica in the Industrial
Sand Industry. National Industrial Sand
Association, 2nd ed. 2010. Can be ordered
at: hitp:/www.sand.org/silica-occupational-
health-program

5.6. Occupational Safety and Health Ad-
ministration (OSHA)

Contacting OSHA: http://www.osha.gov/html/
Feed Back.html

OSHA’s Clinicians Web page. (OSHA re-
sources, regulations and links to help cli-
nicians navigate OSHA’s Web site and
aid clinicians in caring for workers.)
Accessed at: http:/www.osha.gov/dts/oom/
clinicians/index.html

OSHA'’s Safety and Health Topics Web page
on Silica. Accessed at: hitp:/
www.osha.gov/dsg/topics/silicacrystalline/
index.html

OSHA (2013). Spirometry Testing in Occupa-
tional Health Programs: Best Practices
for Healthcare Professionals. (OSHA
3637-03  2013). Accessed at: hittp:/
www.osha.gov/Publications/OSHA3637.pdf

OSHA/NIOSH (2011). Spirometry: OSHA/
NIOSH Spirometry InfoSheet (OSHA
3415-1-11). (Provides guidance to employ-
ers). Accessed at http:/www.osha.gov/Pub-
lications/oshal3415.pdf

OSHA/NIOSH (2011) Spirometry: OSHA/
NIOSH Spirometry Worker Info. (OSHA
3418-3-11). Accessed at http:/
www.osha.gov/Publications/osha3418.pdf

5.7. Other

Steenland, K. and Ward E. (2014). Silica: A
lung carcinogen. CA Cancer J Clin, 64, 63—
69. (This article reviews not only silica
and lung cancer but also all the known
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silica-related health effects. Further, the
authors provide guidance to clinicians on
medical surveillance of silica-exposed
workers and worker counselling on safe-
ty practices to minimize silica exposure.)
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7. SAMPLE FORMS

Three sample forms are provided. The first
is a sample written medical report for the
employee. The second is a sample written
medical opinion for the employer. And the
third is a sample written authorization form
that employees sign to clarify what informa-
tion the employee is authorizing to be re-
leased to the employer.
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WRITTEN MEDICAL REPORT FOR EMPLOYEE

EMPLOYEE NAME: DATE OF EXAMINATION:

TYPE OF EXAMINATION:
[ ] Initial examination [ ] Periodic examination [ ] Specialist examination
[ ] Other:

RESULTS OF MEDICAL EXAMINATION:

Physical Examination — [ 1Normal [ 1 Abnormal (see below) [ 1 Not performed
Chest X-Ray — [ 1Normal [ 1 Abnormal (see below) [ ] Not performed
Breathing Test (Spirometry)— [ ] Normal [ 1 Abnormal (see below) [ ] Not performed
Test for Tuberculosis — [ 1Normal [ 1 Abnormal (see below) [ ] Not performed
Other: [ 1Normal [ 1 Abnormal (see below) [ ] Not performed

Results reported as abnormal:

[ 1Your health may be at increased risk from exposure to respirable crystalline silica due to the following:

RECOMMENDATIONS:

[ 1 No limitations on respirator use

[ 1 Recommended limitations on use of respirator:
[ 1 Recommended limitations on exposure to respirable crystalline silica:

Dates for recommended limitations, if applicable: to
MM/DD/YYYY MM/DD/YYYY

[ 11 recommend that you be examined by a Board Certified Specialist in Pulmonary Disease or Occupational Medicine

[ ] Other recommendations*:

Your next periodic examination for silica exposure should be in: [ ] 3 years [ ]1Other:

MM/DD/YYYY
Examining Provider: Date:
(signature)
Provider Name:
Office Address: Office Phone:

*These findings may not be related to respirable crystalline silica exposure or may not be work-related, and therefore
may not be covered by the employer. These findings may necessitate follow-up and treatment by your personal
physician.

Respirable Crystalline Silica standard (§ 1910.1053 or 1926.1153)
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WRITTEN MEDICAL OPINION FOR EMPLOYER

EMPLOYER:

EMPLOYEE NAME: DATE OF EXAMINATION:
TYPE OF EXAMINATION:

[ ] Initial examination [ ] Periodic examination [ ] Specialist examination

[ ] Other:

USE OF RESPIRATOR:
[ 1 No limitations on respirator use
[ ] Recommended limitations on use of respirator:

Dates for recommended limitations, if applicable: to
MM/DD/YYYY MM/DD/YYYY

The employee has provided written authorization for disclosure of the following to the employer (if applicable):

[ 1This employee should be examined by an American Board Certified Specialist in Pulmonary Disease or Occupational
Medicine
[ 1 Recommended limitations on exposure to respirable crystalline silica:

Dates for exposure limitations noted above: to

MM/DD/YYYY MM/DD/YYYY
NEXT PERIODIC EVALUATION: [ 13vyears [ 1Other:

MM/DD/YYYY
Examining Provider: Date:
(signature)

Provider Name: Provider’s specialty:
Office Address: Office Phone:

[ 11attest that the results have been explained to the employee.
The following is required to be checked by the Physician or other Licensed Health Care Professional (PLHCP):

[ 11attest that this medical examination has met the requirements of the medical surveillance section of the OSHA
Respirable Crystalline Silica standard (§ 1910.1053(h) or 1926.1153(h)).
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AUTHORIZATION FOR CRYSTALLINE SILICA OPINION TO EMPLOYER

This medical examination for exposure to crystalline silica could reveal a medical condition that
results in recommendations for (1) limitations on respirator use, (2) limitations on exposure to
crystalline silica, or (3) examination by a specialist in pulmonary disease or occupational
medicine. Recommended limitations on respirator use will be included in the written opinion to
the employer. If you want your employer to know about limitations on crystalline silica exposure
or recommendations for a specialist examination, you will need to give authorization for the
written opinion to the employer to include one or both of those recommendations.

[ hereby authorize the opinion to the employer to contain the following information, if relevant

(please check all that apply):

[] Recommendations for limitations on crystalline silica exposure

[ ] Recommendation for a specialist examination

OR

0 I do not authorize the opinion to the employer to contain anything other than recommended

limitations on respirator use.

Please read and initial:

[ understand that if I do not authorize my employer to receive the recommendation for
specialist examination, the employer will not be responsible for arranging and covering

costs of a specialist examination.

Name (printed)

Signature

[81 FR 16862, Mar. 25, 2016]

§1910.1096 Ionizing radiation.

(a) Definitions applicable to this sec-
tion—(1) Radiation includes alpha rays,
beta rays, gamma rays, X-rays, neu-
trons, high-speed electrons, high-speed
protons, and other atomic particles;

Date

but such term does not include sound
or radio waves, or visible light, or in-
frared or ultraviolet light.

(2) Radioactive material means any
material which emits, by spontaneous
nuclear disintegration, corpuscular or
electromagnetic emanations.
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